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. REFER TO SHEET H5.1.1 THRU H5.1.3 FOR "ECC" INPUT/OUTPUT SCHEDULE. £ o
To
HEAT'NG WATER CONTROL LE GEND 2. FOR WET SIDE CONTROL LEGEND (TYPICAL) SEE H5.3.1 §§
o>
DESIGNATION DESCRIPTION FUNCTION SHEET NOTE: 9
SENSES AND TRANSMITS STEAM
WATER TEMPERATURE SENSOR SENSES AND TRANSMITS HOT WATER TEMPERATURE TO SHALL BE CALIBRATED MATCHED PAIRS.
TS-1 W/STAINLESS STEEL WELL DCP ECC
V-1,V-2 2 POSITION HOT WATER VALVE ISOLATES INACTIVE CONVERTER t Western Team DiCgctor
Al
HOT WATER HEATING SUPPLY TEMP. (1)
Approved Project Director
V-3, V-4 MODULATING CONTROL STEAM VALVE REGULATES STEAM FLOW TO CONVERTER HOT WATER HEATING RETURN TEMP. i:
VATV HOT WATER HEATING SUPPLY FLOW (3)
I00-HWP 1 "KW" ¢ STATUS (B) The Ratcliff Architects
My g1 Al I00-HWP3 "YSMC" ENABLE 5856 Doyle Street
I00-HWUP2 "KW" ¢ STATUS (5) CLOSE V-1 (lo0-C1) Emeryville, CA 94608
I00-HWP3 "KW" & STATUS DCP (DDC)
Al CLOSE V-2 (100-C2) P.0. Box 1022
I00-C1SUPPLY WATER TEMPERATURE @ Berkeley, CA 94701
IST. STAGE HEATING ENABLE (100-C1) (510) 652-1972
I00-C2 SUPPLY WATER TEMPERATURE
RESET ¥ STEAM PRESSURE TRANSMITTER AI IND. STAGE HEATING ENABLE (100-C2)
DCP BYPASS I00-C1 ¢ 100-C2 MODULATING (VERNIER) CONTROL VALVES, V-3,V-4 ASSOCIATE ARCHITECT
- - - - Stone, Marraccini and Patterson
SCHEDULE HIGH CONDENSATE LEVEL ALARM 100-C14 100-C2 FLOATING CONTROL VALVES, V-5, V-6 One Morket Plaza
O/A WATER gpearFrStrget Tog:r,gf;aié.e 400
an ancisco,
TEMP °F TEMP °F (415) 227-0100
% v= £ N DISCONNECT SwiTcH
¥+ 1 AT BLDG. I00-EB- 135 | CONSULTANTS
40 180 | AT BLDG. 101-MAIN MECH,1.1 PGP CONTROL / ¥——5V/16 BY DIV. Io, Structural Engineers
POWER SUPPLY H.J. Degenkolb Associates
50 170 EMERGENCY POWER
Mechanical Engineers
(210 10 DCP PO'NT CONFIGURATION Capital Engineering Consultants, Inc.
10 150 Electrical Engineers
The Engineering Enterprise
80 140 Cost Estimator
Q0 140 Adamson Associates
Landscape Design/
Land Planning
HOT WATER HEATING HEATING Omi Lang Associates, Inc.
Civil E eer
SEQUENCE OF OPERATION Sevl i ovslte. I
Elevator Consultant
Syska and Hennessy
POUER BY HOT WATER HEATING PUMPS Fire Protection
DIV. l6, TYP.
2" THE HOT WATER HEATING SYSTEM 1S SERVED BY THREE HOT WATER HEATING Rolf Jensen and Associates
N MPS G PUMPS (100-HWP!, 100-HWP2 ¢ 100-HWP3) EQUIPPED WITH VARIABLE SPEED MOTOR Food Service Consultant
() ®vsud—® CONTROLLERS (VSMC). TWO PUMPS ARE REQUIRED TO MEET THE HOT WATER Cini-Little International, Inc.
< REQUIREMENTS AND THE THIRD PUMP 1S TO BE UTILIZED AS A STAND-BY. THE "LEAD"
HUH S — Uty o) e PUMP SHALL OPERATE CONTINUOUSLY. THE "ECC", VIA THE DCP, SHALL MONITOR THE
WFMD6 T HOT WATER LOOP DIFFERENTIAL PRESSURE TRANSMITTER AND CONTROL PUMP SPEED
100-HWP1 AS REQUIRED TO MAINTAIN A DIFFERENTIAL PRESSURE TO BE DETERMINED DURING TESTING
N o ¢ BALANCING AT THE TRANSMITTER WITH THE LOWEST DIFFERENTIAL PRESSURE. LLLL| Copital
. oM < : ) Engineering
& - . IF THE DIFFERENTIAL PRESSURE SET POINT CANNOT BE MAINTAINED BY ONE PUMP | Consutants,
-.-M—@_,_ FOR A CONTINUOUS 5 MINUTE PERIOD, THE "ECC", VIA THE DCP, SHALL ENABLE ne:
DIFFERENTIAL i T THE SECOND PUMP IN THE "LEAD-LAG" SEQUENCE AND THE SPEED OF BOTH PUMPS HHHH Secremente.
pgggggg‘f pPT -4 100-HWP2 SHALL BE EQUALIZED AND CONTROLLED IN PARALLEL TO MAINTAIN SETPOINT. onns
" 1 O/E—@ IF THE WATER FLOW (MEASURED THROUGH FLOW METER "WFMD&") 1S LESS THAN DESIGNERDRAFTER  PROECT NO.
BLDG. 100: A4-CO1, X o MPS $— WHAT ONE PUMP CAN PRODUCE AT 100% SPEED FOR A CONTINUOUS 5 MINUTE
C4-C03 ©— VOMQ 100-CP1 PERIOD THE "LAG" PUMP SHALL BE DE-ENERGIZED.
BLDG. I0I: C4-CO2 1 X
TS-1(TYP. OF ALL "‘V’—@— IF AN ENABLED PUMP'S OPERATION 1S NOT CONFIRMED BY ITS RESPECTIVE
WATER TEMPERATURE CONDENSATE "VSMC'S" KW OUTPUT SIGNAL AND OR THE HOT WATER HEATING FLOW METER
SENSORS) — @ 100-HWP3 RETURN SYSTEM (WFMD6), A PUMP FAILURE ALARM SHALL BE REPORTED TO THE "ECC", VIA THE
HWHR G »1IF - DCP, AND THE NEXT PUMP IN THE LEAD-LAG SEQUENCE SHALL BE ENABLED IF
m NOT ALREADY OPERATING.
PT
ONCE A MONTH, THE "ECC" SHALL SELECT THE PUMP WITH THE FEWEST TOTAL
MPS OPERATING HOURS TO BE THE "LEAD" PUMP IN THE "LEAD-LAG" SEQUENCE.

HOT WATER HEATING SYSTEM CONTROL

THE SYSTEM 1S SERVED BY TWO STEAM TO HOT WATER CONVERTERS (100-C1 ¢
I00-C2). BOTH CONYERTERS ARE NEEDED TO MEET HEATING DEMAND. EACH
CONVERTER HAS A WATER ISOLATION VALVE (V-1 0R V-2 ) WHICH SHALL CLOSE
WHEN THE CONVERTER 1S NOT OPERATIONAL. EACH CONVERTER SHALL BE
EQUIPPED WITH TWO STEAM CONTROL VALVES (V-3 OR V-4 & V-5 0OR V-6).
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HOT WATER HEATING SYSTEM TEMPERATURE CONTROL & FLOW DIAGRAM

WHEN ONE PUMP 1S OPERATIONAL, THE "LAG" CONVERTER ISOLATION YALVE
(V-2 OR V-1) SHALL BE CLOSED AND THE " LEAD" CONVERTER'S YERNIER STEAM
FLOW CONTROL YALVE (V-3 OR V-4) SHALL BE ENABLED FOR AUTOMATIC CONTROL.

4

WHEN THERE 1S A SECOND STAGE HEATING DEMAND ( TWO HOT WATER PUMPS ARE
OPERATIONAL) THE "LAG" CONVERTER'S ISOLATION VALVE (V-2 OR V-1) SHALL BE
OPENED AND ITS VERNIER STEAM FLOW CONTROL VALVE (V-4 OR V-3) SHALL BE ENABLED
TO OPERATE IN PARALLEL WITH THE "LEAD" CONVERTER'S CONTROL VALVE (V-3 OR V-4).

ENGINEERING CONTROL CENTER (ECC) INPUT/OUTPUT SCHEDULE
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HARDWARE SOFTWARE

VERNIER CONTROL

ON A HEATING DEMAND, FIRST THE SMALL STEAM FLOW CONTROL VALVE (V-3 OR V-4)

(VERNIER STEAM FLOW CAPACITY) SHALL MODULATE TO MAINTAIN HOT WATER SUPPLY

TEMPERATURE SET POINT. IF THE VALVE (V-3 OR V-4) REACHES THE 100% OPEN POSITION,
LARGE STEAM VALVE (V-5 OR V-0) (2/3 STEAM FLOW CAPACITY) SHALL SLOWLY POSITION
OPEN UNTIL SET POINT IS ATTAINED, AT WHICH POINT IT SHALL MAINTAIN POSITION. IF THE
HEATING DEMAND DECREASES, THE MODULATING YALVE (V-3 OR V-4) SHALL POSITION AS
REQUIRED TO MAINTAIN SET POINT. IF THE HEATING DEMAND DECREASES TO THE POINT
THAT (V-3 OR V-4) ATTAINS THE CLOSED POSITION, YALVE (V-5 OR V-6) SHALL SLOWLY CLOSE

WITH SET POINT MAINTAINED BY VERNIER VALVE (V-3 OR V-4),
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HOT WATER HEATING SET POINT CONTROL

AFTER THE LEAD PUMP YSMC HAS RESET TO ITS MINIMUM SPEED, THE HOT WATER
HEATING SUPPLY SETPOINT SHALL BE VARIED INVERSELY WITH OUTSIDE
TEMPERATURE (SEE RESET SCHEDULE) OR BE MAINTAINED AT THE MINIMUM
TEMPERATURE THAT WILL SATISFY THE HEATING DEMANDS OF REHEAT ZONES
(MONITORED THROUGH THE "ECC" VIA THE DCP),

FULLY SPRINKLERED

CHW PLANT OPERATION/OPTIMIZATION
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NOTE: IN THE EVENT OF A DIGITAL CONTROL FAILURE. THE BUILDING HOT WATER
SYSTEM CAN BE OPERATED SEMI-AUTOMATICALLY THROUGH ENABLING THE
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HWP- |, HWP-2 ¢ HWP-3 (YVSMC) "EMERGENCY DCP BYPASS" SWITCH AND ANALOG BACK -UP CONTROLS LOCATED
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HWHR ENABLED; THE HEATING HOT WATER PUMPS AND CONVERTER SYSTEMS CAN BE
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HWH PRESSURE SENSOR (DPT) ENABLED MANUALLY BY THE FACILITY ENGINEER THROUGH SWITCHES AT THE
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MODULATING (VERNIER) STEAM VALVES . DCP. HARD WIRED CONTROLLERS SHALL CONTROL BUILDING DIFFERENTIAL

16

XX IX|_|[POSITION ADJUSTMENT/SPEED
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V-5 V-6 PRESSURE VIA THE HOT WATER PUMP "VSMC'S" AND REGULATE THE CONVERTER OPERATION -

FLOATING STEAM VALYES

CONVERTER HWUH CONTROL VALVES IN A SEQUENTIAL MANNER. HEATING WATER SYSTEM
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